_J02

2003

-

2.

Velocity AP Prep

.

An object moves along the x-axis with initial position x(0) = 2. The velocity of the object at time 1 2 0

is given by v(r) = sin(ﬁz).

3

(a} What is the acceleration of the object at lime ¢ = 4 7

{b) Consider the following two statements.

Statement1; For 3 < r < 4.5, the velocity of the object is decreasing.
Statement II: For 3 < ¢ < 4.3, the speed of the object is increasing.

Are either or both of these statements correct? For each statement provide a reason why it is correct or 0t
Correct,

(¢) What is the total distance traveled by the object over the time interval 0 £ ¢ € 47

(d) What is the position of the object at time ¢ = 4 7

2. A particle moves along the x-axis so that its velocity at time ¢ is given by

2
v(r) = —(t + ])sin(t—z—}

Attime ¢ = 0, the particle is at position x = 1.
(a) Find the acceleration of the particle at time ¢ = 2. Is the speed of the particle increasing at 1 = 2 7 Why or

why not?

(b) Find all times ¢ in the open interval 0 < ¢ < 3 when the particle changes direction, Justify your answer,

(¢) Find the total distance traveled by the particle from time t = 0 untiltime t = 3,
{(d) During the time interval 0 < ¢ £ 3, what is the greatest distance between the particle and the origin? Show

the work that [eads to your answer.
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2004 3. A particle moves along the y-axis so that its velocity v atume 7 > ( is given by v(r) = 1 —tan (e’). At time
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t = 0, the particle is at y = —1. (Note: tan~' x = arctanx )

{a) Find the acceleration of the particle at time ¢ = 2. .
(b) Is the speed of the particle increasing or decreasing at time 7 = 27 Give areason for your answer.
(c) Find the time 1 = 0 at which the particle reaches iis highest peint. Justify your answer.

(d) Find the position of the particle at time ¢ = 2. Is the particle moving toward the origin or away from the
* origin at time ¢ = 2 ? Justify your answer. ‘

_ Let 4 be afunction defined for all x = O such that #{(4) = =3 and the derivative of # is given by

-2
hix) =2 . forell x = 0.

(2) Find alt values of x for which the graph of # has a horizontal tangent, and determine whether / has a local
maximum, a local minimum, or neither at each of these values. Justify your answers.

{b) On what intervals, if any, is the graph of & concave up? Justify your answer.
(c) Write an equation for the line tangent to the graph of 4 at x = 4.
(2) Does the line tangent to the graph of 4 at x = 4 lie above or below the graph of & for x > 47 Why? -




J;.r 0 ODcx<l | | | <x <2 2 | 2<x<3 3 laox<4
2005 | S{x) -1 Negative 0 Positive 2 Positive 0 Negative
! J(5) 4 Positive 0 Positive | DNE | Negative -3 Negative
/() | <2 | Negatve | 0 | Positive | DNE | Negative | 0 | Positive

4. Let f be a function that is continuous on the interval [0, 4). The function f is twice differentiable except at

x = 2. The function / and its derivatives have the properties indicated in the table above, where DNE indicates
that the derivatives of f do notexistat x = 2,

{a) For 0 < x < 4, find all values of x at which f has a relative extremum. Determine whether f has a relative
maximum or a relative minimum at each of these values. Justify your answer.

(b) On the axes provided, sketch the graph of a function that has all the characteristics of /.

(Note: Use the axes provided in the pink test booklet.)

0

(c) Let g be the function defined by g(x) = j:f(t) dr on the open interval (0, 4). For 0 < x < 4, find ali

values of x at which g has a relative extremum. Determine whether g has a relative maximum or a relative
minimum at each of these values. Justify your answer.

(d) For the function g defined in part (c), find all values of x, for 0 < x <4, at which the graphof g hasa
paint of inflection. Justify your answer. '
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3. The figurs above shows the graph bf 7, the derivative of the function f, for -7 £ x £ 7. The graph of £’ has
horizontal tangent lines at x = -3, x = 2, and x = 5, and a vertical tangent line at x = 3,

(a) Find all vatues of x, for =7 <« x < 7, at which f atiains a relative minimum. Justify your answer.
(b) Find all values of x, for ~7 < x < 7, at which f attains a'relative maximum. Justify your answer,

(c) Find all values of x, for =7 < x < 7, at which f”(x) < 0.

fely At what valie Af » Far 27 © v < 7 Aree £ attain ite ahenlite mavimom? Tnenifu vonre answer



